Folding of the A 8 Q 3 L 4 family of peptides in buffer
In order to calculate the free energies of folding of the A 8 Q 3 L 4 family of peptides in water, we used the alcohol-induced α-helix formation method of Hirota et al. 1, 2 We approximated the alcohol-induced transition by a two-state mechanism, i.e., the only states present are the native and the α-helical states for all the peptides. The CD spectra of the titrations of peptides with 2,2,2-trifluoroethanol (TFE) showed an isodichroic point at ∼ 203 nm (Fig. S1 ), consistent with a two-state approximation. Analysis of two-state alcohol-induced folding of unfolded or partially folded peptides 3 follows the same methods used for analyzing the two-state denaturation of soluble proteins using a chaotropic agent, such as urea. A good description of the use of denaturation for studying the stability of soluble proteins is given by Goldenberg 4 .
The parameter we follow for alcohol-induced folding is the molar ellipticity at 222 nm,
[Θ] 222 . Plots of [Θ] 222 against alcohol concentration follows a Boltzmann distribution, as shown below. A side benefit of this method is that one can estimate the ellipticities for fully folded and fully unfolded peptides, Θ H and Θ RC , respectively, which are necessary for determining the fractional ellipticities f α using eq. (6).
The free energy change ΔG 0 for folding in the absence of TFE is given by ΔG 0 = - Table S1 , below). The terms f α (0) and f u (0)
indicate the fractions of folded and unfolded peptide, respectively, for [TFE] = 0.
For [TFE] ≠ 0, the free energy of folding ΔG F can be described 2, 3 by
where m measures the dependence of ΔG F on TFE concentration. Rearrangement of eq. S1 after substitution of the definitions of ΔG F and ΔG 0 yields
It follows from
Substitution of eq. S2 into eq. S3 yields 
where Δc is a parameter that describes the width of the transition from f u to f α as the TFE concentration is increased.
Each peptide of the family was titrated with TFE and methanol (data not shown) at T = 298 K, and the resulting data fitted to eq. S5. The results are shown in Fig. S2 . Figure S2 . Plots of molar ellipticity versus TFE concentration for the A 8 Q 3 L 4 family of peptides. Notice that all peptides are maximally folded in ≈ 6 M TFE. From these data, we established that Θ RC = -1500 and Θ H = -33050 deg cm 2 dmol -1 . Because Θ H is the same for all of the peptides, we assume that Θ H corresponds to 100% helicity. This assumption is supported by the comprehensive data and analysis of Chen et al. 5 . Their Equation (2) used with parameters from their Table IV yield a theoretical value of Θ H = -33529 deg cm 2 dmol -1 , which is satisfyingly close to our value.
From these data, we obtained values of ΔG AC and f α (0), which are summarized in Table S1 . d fractional helicity, determined using the computer program AGADIR [6] [7] [8] [9] . The estimated uncertainty in these values is estimated by the authors of AGADIR to be 6%.
e These are per-residue free energies computed using ΔG per residue = ΔG AC /f α n, where f α is the fractional helicity and n is the number of residues in the sequence.
Determination of the partitioning free energies into membranes of partially-folded peptides
The free energies of peptide partitioning into LUV formed from POPC and POPC/POPG (1:1) were determined by both CD and fluorescence spectroscopy titration following the procedures of White et al. 10 (see Methods). The results are summarized in Table S2 , below. similar to that for the CD titrations, the data shown in Fig. S4 were fit by least-squares minimization to obtain the mole-fraction partition coefficient K x and the maximum intensity increase I ∞ (panels B and D), as described in Methods. Figure S4 . Typical fluorescence spectra and titration data for A 8 L 4 Q 3 -5.54. All spectra were corrected for scattering artifacts 13 .
For both POPC and POPC/POPG (panels A and C, respectively), λ max = 350 nm in buffer, shifting to about 335 nm in the presence of lipid. Binding curves determined from data such as those of panels A and C (see Methods) are shown in panels B and D for POPC and POPC:POPG, respectively. Table 1 b maximum molar ellipticity [Θ max ] deg cm 2 dmol -1 (see Fig. S3 ). Table S3 , below. Table 1 b Computed from the thermodynamic cycle of Fig. 1a and the data of Tables 1, S1 , and S2.
c These are per-residue free energies computed using ΔG residue = ΔG AC /f α n, where f α is the fractional helicity (Table S2) and n is the number of residues in the sequence.
Leu-Leu interactions and helix stability Figure S5 . Plot the helicities in Table S4 versus hydrophobic moment.
Consistency of the measured values of helix content with values calculated using AGADIR
As shown below in Fig. S6 , the relation between the measured values of helicity and values computed with AGADIR 6-9 is described well by a straight line forced through the origin (y = ax). The slope of the curve is 1.03(±0.03). This means that AGADIR is useful for estimating helicities in water. For instance, the peptide A 8 L 4 Q 3 -0.55 is 9%
helical in water, while AGADIR predicts 12.8 % ± 6%. Figure S6 . Experimentally determined helical content for the A 8 L 4 Q 3 peptide family in water plotted against helical contents computed using the program Agadir 6-9 .
